This paper is concerned with the oscillation of a class of second-order nonlinear functional differential equations with damping.
Introduction
In this paper, we consider the oscillation of second-order nonlinear functional differential equations with damping
(1.1)
Throughout the paper, we assume that solutions of (1.1) exist for any t ≥ t 0 . A solution of (1.1) is called oscillatory if it has arbitrary large zeros, otherwise it is called nonoscillatory.
Our goal is to derive for Eq.(1.1), efficient condition for the oscillations which use information on the behavior of coefficients of equation on an infinite sequence of intervals rather than on the entire positive semi-axis.
The oscillation problem for nonlinear delay equation such as x (t) + q(t)f (x(τ (t)))g(x (t)) = 0, t ≥ t 0 , (1.2)
3)
have been studied by many authors with different methods, and has obtained a lot of results. Some results can be found in [1] [2] [3] [4] and references therein.
In the presence of damping, a number of oscillation criteria [5] [6] [7] have been obtained for the following second order nonlinear differential equation
In this paper, by using generalized Riccati transformations, we obtain several new interval criteria for oscillation, given by the behavior of equation (1.1)(or of p(t),and f ) only on a sequence of subinterval of [t 0 , ∞). Finally, an example is considered to test the efficiency of new result.
Before giving the main results, we introduce some denotations.
As is well known, The following two lemmas are useful in working with nonlinear differential equations. The first can be proved similarly to [ 
then for each 0 < k i < 1, there exists a T ≥ t 0 , such that
Main Results
Theorem 2.1. In Eq(1.1), suppose that conditions (
Otherwise, let x(t) be a non-oscillatory solution of Eq.(1.1). Without loss of generality, we may assume that
(2.4) From Lemma 1.2, there existsT ≥ T , making latter inequality yields Now we assert that x(t) has at least one zero in (a, b). Otherwise adding (2.7) and (2.9) would yield an inequality which contradicts the assumption (2.1). Pick a sequence, T ≤ τ 1 < τ 2 < ....., satisfying τ n → ∞ as n → ∞. For each n ∈ N, there exist a n , c n , b n ∈ R such that τ n ≤ a n < c n < b n and 1 H(b n , c n ) According to the above proof, any solution x(t) of Eq.(1.1) has at least one zero in (a n , b n ).
Taking into account that a n → +∞ and b n → +∞ as n → +∞, we see that every solution has arbitrary large zeros. Thus, every solution of Eq.(1.1) is oscillatory. The proof is complete. Proof. For any sufficient large T ≥ t 0 , let a = T . In (2.11), we choose l = a, then there exists c > a such that For the case where H := H(t − s) ∈ C(D, R) ∈ X, we have that h 1 (t − s) = h 2 (t − s) and denote them by h(t−s). The subclass of X containing such H(t−s) is denoted by X 0 . Applying Theorem 2.1 to X 0 , we obtain the following Theorem. 
